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Effect of Cutting Resistance on Work Hardened Surface Layer in Metal Cutting 
Rikio HIKIJI， Koji ABURADA， Masakazu HARADA， Takayuki UENO 
and Shinichi YOSHIMITSU 
Finish machining used to be carried out in grinding， but it is being replaced by cutting with very smal1 undeformed 
chip thickness. In super precision process， the effect of the cutting conditions and complicated factors on the machined 
surface integrity is a serious problem. In this research， work hardened surface layer was dea1t with as an evaluation of 
machined surface integrity and the effect of the mechanical factors on work hardening was investigated experimentally in 
orthogonal cutting. As a result， itwas found that work hardened surface layer was affected not only by the shear angle 
varied under the cutting conditions， but also by the thrust force of cutting resistance. 
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Table 1 Cutting conditions 
Rake angle y deg. 0， 5 
Clearance angle s deg. 6 
Undeformed chip thickness h rnrn I 0.1，0.15， 0.2 
Cutting speed V m1min 10 
N.B. Rake angles of _50 and 100 are also applied to 60・40Brass.















Bulk hardness HV 0 













Fig.l Quick stop test 
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Table 3 Comparison of theoretical and experimental 
values onω(S25C) 
Relationship between shear strain and Fig.5 
1.5 
r deg. hmm ωlh deg. ωdeg. 。 0.1 53.43 。 0.15 52 50.66 。 0.2 51.17 
5 0.1 50.88 
5 0.15 50.75 58.73 



























































r deg. hmm ωlh deg. ωdeg. 。 0.1 51.34 。 0.15 55.07 。 0.2 60.73 
56 
5 0.1 57.03 
5 0.15 61.38 
5 0.2 64.13 I 
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γ) ω=手+戸-y = f (被削材，
12 













(b) Measuring method 

























































Table 5 Cutting conditions 
Work materials 60-40Brass S25C SUS304 
Rake angle y deg. -30，ー10，0，10，30 咽10，-5，0， 5， 10， 15， 20 1ー0，-5，0，5，10，15，20 
Clearance angle s deg. 6 6 6 
Undefonned chip thickness h mm 0.05， 0.1， Q.♀，0.4 0.05，仏1，0.2 0.05， Q.l，0.2 
Cutting speed V m/min l.Q， 50， 100 50，100，150 10，5i}， 100 
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(b) Cutting speed 
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U ndeformed chip凶icknessis varied 
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Fig.9 Relationship between cutting resistance and DH 
(SUS304) 
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